The purpose of this within-subjects counterbalanced design study is to elucidate the effects of different volumes of dynamic stretching on Repeated Sprint Ability (RSA) performance.
examine the effects of 8 weeks of dynamic stretching during warm-up on repeated and single sprint performance [10] . Thirteen seven male soccer players was randomized assigned into 3 groups consists of active dynamic stretching (ADS), static dynamic stretching (SDS) and control group. They performed 6 x 20m RSA in straight-line sprints, interspersed with 20s active recovery in between. The statistical analyses revealed that no significant different were found between groups or time effects for all RSA variables (best time, total time and fatigue index).
However, the inconsistency in the outcomes may be because of difference in the numerous methodologies employed in the various studies such as the type of dynamic stretching performed, the number of stretched muscle groups and the volume of stretching (number or set of drills performed per each muscle groups) [11] . Numerous studies have documented various protocols in the stretching volume used, ranging from a single set to seven sets [4, 12, 13, 14, 15] . A previous study found that two sets of 20m of active dynamic stretching showed a significantly decreased time sprint and the researchers concluded that two sets of active dynamic stretching has preferable benefits on sprint performance [9] . However, in another similar study, the researchers did not find any significant changes in RSA variables after two sets of active dynamic stretching (ADS) [10] . It appears that the effects of the different volumes of dynamic stretching on RSA is not concrete due to the conflicting findings found by the previous researchers. Thus, the number of sets that should be used for dynamic stretching during warm-ups to maintain the time in repeated sprint for team sport has not been determined. Unfortunately, the effects of dynamic stretching in warm-up on the repeated sprint ability in team sport is still lacking and needs more research before any definitive conclusion can be made. Therefore, the influence of various volumes in the dynamic stretching protocols on repeated sprint ability (RSA) needs to investigated to elucidate which dynamic stretching volume is beneficial to enhance and maintain sprint times and reduce fatigue.
EXPERIMENTAL METHODS
Thirteen male team sport athletes (Handball n = 15, and futsal n = 15) with the mean age of 22.1±06 years, height (166.9±6.6 cm), body mass (67.5±8.0 kg), BMI (24.1±2.5 kg/m 2 ) had participated in this within-subjects counterbalanced designed study. All the subjects were students pursuing Sport Science and Physical Education degrees at Universiti Pendidikan Sultan Idris, Malaysia. The subjects also trained regularly for three days a week for at least one year. All subjects had no history of recent muscloskeletal injuries before participating in this study, and none of them were taking any dietary supplements or pharmaceutical drugs that may affect performance during the study. All subjects were free of illness during the study period.
Informed written consent form was obtained from all participants for this study which was approved by the Human Ethics Commitee of the Department Sport Science, Universiti
Pendidikan Sultan Idris, Malaysia before the commencement of the measurement sessions.
Procedures
The subjects attended a total of four sessions, including a session for familiarization of experimental protocol. Testing were conducted at the same of the day for each subject (between 07:00 and 11:00 am) to ensure no diurnal variations and under standard enviromental conditions (25°C and 70% relative humidity). Subjects ingested plain water ad-libitum to ensure adequate hydration status. During the familiarization session, subject's data pertaining to age, height, body mass and BMI were collected following which they then completed stretching exercises and 20-m repeated sprint ability (RSA) protocols. For the remaining sessions, subjects completed the sessions over the subsequent nine days, separated by approximately 72 hours between each session.
Warm-up and stretching protocols
Subjects performed general warm-up with a 10 minute running on the treadmill at 50% of VO 2max with speed set at 5-6 km/h until heart rate rose to 110-130 bpm. A heart rate monitor
was fitted to the subject during all session's measurement. After completion of the warm-up, subjects were asked to perform one of the three different volumes of the dynamic stretching in separate measurement sessions.
The dynamic stretch protocols incorporating five active dynamic exercises, designed to mimic parts of sprint cycle and to dynamically stretch the lower body musculature mainly used in sprinting such as gastrocnemius, gluteals, hamstrings, quadriceps and hip extensor. All the dynamic stretching exercises were performed within a distance of 20 meters. Subjects performed 20 repetitions for each exercise with gentle and smooth movements and assisted by two primary research assistants. The participants were instructed to maintain a vertical torso, with knee toward chest to ensure to control the stability postural. A rest period of 30-s was allowed between sets. The dynamic stretches were base on the stretching protocol previously used [16] .
Specific Warm-up
After completing dynamic stretching, subjects were asked to perform approximately five minutes of incremental intermittent sprints. This activity is in line with previouis suggestion that subjects should be encouraged to end the warm-up with period of activity similar to the activity when they are to perform before beginning any athletic performance [17] . The component of specific warm-up consists of 3 x 30m at striding pace, 3 x 20m at full pace, and 2 x 30m at full pace with walking back to starting point to recovery. The participants were allowed given two minutes of passive recovery in between. The rest period before the actual experimental trials were approximately five minutes.
20-m Repeated Sprint Ability (RSA)
This present study used a 20 meter repeated sprint protocol. The 20-m RSA performance is considerd to be a relevant performance parameter important to success in all sports involving sprint [18] and 20-m represent the mean sprint distance in field-based team sports [19] . The subjects were instructed to perform a RSA with consists of six repetitions of 20 meters sprint.
Every repetition was interspersed with 30s of active recovery. Strong verbal encouragement were provide to each subject during all RSA trials. Heart rate was measured throughout the A. Ishak et al.
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test by using heart rate monitor and RPE was recorded by used Borg's 6-20 scale. Blood lactate was taken before and five minutes the end of set for RSA trials, a fingertip blood sample (5 µL) were collect. A total of time sprint (TST), mean time sprint (MST), best time sprint (BST), RPE and Fatigue Index (FI) were recorded after each repetitions for both RSA protocols.
Statistical Analysis
All statistical analyses were performed using Statistical Package for Social Sciences (SPSS version 23.0). Descriptive statistics (mean ± SD) and the repeated measure analysis of variance (ANOVA; 3 condition x 1 protocol) was used to determine if significant differences exist between 3 conditions (DS1, DS2, and DS3) and 20-m repeated sprint ability protocols (17) . The statistical significant will be set at p≤ 0.05.
RESULTS AND DISCUSSION
Descriptive statistics of the primary varibles are presented in Table 1 . The result of repeated measure ANOVA indicated that no significant different between DSS1, DSS2 and DSS3 on the primary varibles RPE, Lac, TST, MST, BST and FI for 20-m repeated sprint ability. Dynamic stretching has been defined as a controlled movement through the active range of motion for each joint [8] . Post-dynamic stretching performance enhancements have been hypothesized to be due to a number of factors such as an increase in skeletal muscle perfusion caused by prior contractions and relaxation of the musculature [14, 20] .
Enhanced RSA performance after post-dynamic stretching could be attributed by an enhanced musculotendinous unit (MTU) stiffness [8] . The gain in flexibility have been primary attributed by decreased of musculotendinous unit (MTU) stiffness [21] . The key attributes of dynamic stretching include enhanced motor unit excitability and improved kinaesthetic sense, leading to improve proprioception and pre-activation [22] .
The seemingly positive effects of DSS1 in BST, MST and TST for the 20 meter repeated sprints might be related to an enhanced intramuscular coordination. It has been suggested that dynamic stretching exercises consisted of movements that partially copy the sprint cycle, which might be help proprioception and improved the lower extremity muscle coordination [8] . Therefore, the DSS1 conditions may has aided in optimizing the synchronization of A. Ishak et al.
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CONCLUSION
The general objective of this study was to investigate the effect of different volumes of dynamic stretching (DSS1, DSS2 and DSS3) on repeated sprint ability (RSA 20 meters). To achieve this objective, subjects performed one of the three different sets of dynamic stretching, aforementioned and followed by 20 meters repeated sprints in a counterbalance design.
Results show that there was no significant effect of the different volumes of dynamic stretching undertaken by subjects prior to the 20 meter repeated sprints on the parameters studied. However, DSS1 prior to the repeated sprints do offer some promising performance benefits compared to DSS2 and DSS3 and terms of a reduced BST, MST and TST. DSS2 subjects, however had lesser values for MHR, RPE, Lac and FI.
The finding of this study is that during warm-ups, athletes involved in intermittent sports can use any of the dynamic stretching protocols to stretch their lower muscles in sports that require short sprints (20 meters or less) performances within five minutes of the warm up but DSS1 and DSS2 are probably better used for reduced sprint times. Centre (RMIC), Universiti Pendidikan Sultan Idris, assistant reseacher and also special thanks to our subjects from Faculty of Sport Science and Coaching for all the supports given during this research.
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